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Python Basics - Programming 101

Variables, Controls, Loops

CUHK MSc Data Science & Biz Stat. Program
STAT5106 - Programming Techniques for Data Science
Week 1 @ 5 12 Sept 2024



2008 July m www.linkedin.com/in/kyalanlo/
BSc in Statistics CUHK (1st Hons)

in Data Science and Bus. Stat. Stream I?l kyalan 201 3@gmail e
2010 July M ° .
MPhil in Statistics CUHK kwokyuenlo@cuhk.edu.hk

under Supervised by Prof. Ben Chan

2010 Oct - 2013 Sept

Algo Trading - CASH Dynamic Opportunities Investment
2013 Sept - 2014 Sept

IT Consulting - Long Term Intelligence

2014 Sept - 2015 Sept

Government - Environmental Protection Dept
2016 Mar - 2018 Dec

Energy - CLP Power Limited

2019 Feb - 2021 Sept

Banking - Hang Seng Bank Limited

2021 Oct - 2024 Oct

Maritime - Fleet Management Limited

2024 Oct - .7

To Be Announced...




| am a full-stack data scientist - can be end-to-end hands on, and act as team leader.

Cloud:
m
]
Azure

Data:

Web Scraping / API

SQL (MySQL/Oracle/MS SQL/T-SQL)
HDFS type data (Azure Datalake /
Google Bigtable)

Google BigQuery

Coursera & UCSD Big Data Spec

R o
SQL Server

\

Analysis:

20-years R Experience
10-years Python Experience
20-years SAS Experience
SAS Advanced Programmer
SAS Cert Stat Analyst

SPSS Cert Modeller

v

oo
&

)

Modelling:

Keras & Tensorflow; XGBoost and all common
type NNs

Andrew Ng’s Deeplearning.ai spec
Deeplearning.ai Tensorflow Developer spec
Deeplearning.ai NLP spec

Michigan U Recommender System Spec

K S

Visualization:

R ggplot, Python seaborn, plotly
Tableau Desktop Cert Professional
(Toppest grade, 1 of 2 in HK)

MS Power BI Cert Specialist




The Tutors

Muhammad Danish

BSc in Data Sciences (CityU), currently pursuing Ph.D. in Statistics (CUHK)

= mdanish@link.cuhk.edu.hk
Paat

IE“ Lady Shaw Building 130, 3943 7939

https://sites.google.com/view/muhdanish/home

Catherine Yu

currently pursuing Ph.D. in Statistics (CUHK)

i}

cxryu@link.cuhk.edu. hk



Before Mid-term = Programmin After Mid-Term = DS Application

il OPTIONS
Week 1 - 5-Sept 12 ery, Sort, Merge,
Sept 1. Delete the missed Lesson, and condense contents into Lessons
Week 2 - 42-Sept “Week 2” - “Week 6” fion in Pandas &
week3-19sept || 2- Reschedule the missed lesson into any days in remaining 5

weeks baborn

3. Shift the full schedule forward 1 week. adline*

Week 4 - 26-Oct i.e., the following will be deferred

a. Assignment deadlines
Week 5 - 3-Oet b. Mid-Term schedule

c. Final Project schedule p R
Week 6 - $6-O¢t ..ccmmmmﬁm!el Applications
4+7Oet Mid-term Take-Home Exam (No class) 4-Dee *Final Project deadline**

#Dee (Saturday) **Final Project Presentation Day**




Before Mid-term = Programming

After Mid-Term = DS Application

Date Topic Date Topic
Week 1 - 5Sept 12 | Python Basics, Programming 101 - Variables, Controls, Week 7 - 24-Oet Data Processing in Pandas - 10, Query, Sort, Merge,
Sept Loops Missing Value Handling
Week 2 - 42-Sept Programming 102: Exception Handling, Functions, String | | Week 8 - 34+-Oet Exploratory Data Analysis, Simulation in Pandas &
Numpy
Week 3 - 49-Sept | Python Data Structures - List, Dictionary, Tuple
Regular Expressions Week 9 - 7Nev Data Visualization in Matplotlib, Seaborn
**Assignment 1 (for weeks 1, 2) deadline** Introduction to Tableau
**Assignment 3 (for weeks 7, 8) deadline**
Week 4 - 26-Oet Introduction to Data Science
Python Packages, Numpy, Pandas basics Week 10 - +4-Nev Bayesian Computation in Python
Python vs R in Programming
Week 11 - 24-Nev Word Data Preprocessing in Python
Week 5 - 3-Oet Open Data: Web Scraping Introduction to Machine Learning
**Assignment 2 (for weeks 3, 4) deadline** Open Model: Tensorflow-hub
**Assignment 4 (for weeks 9, 10) deadline**
Week 6 - +8-0et | APIs, with More Example on Open Data Week 12 - 28-Nev | ChatGPT with Large Language Model Applications
47Ot Mid-term Take-Home Exam (No class)

4Dee

**Final Project deadline**

+Bee (Saturday)

**Final Project Presentation Day**




Reference

Python

@)

Dr. Charles Russell Severance (2016) - Python for Everybody Exploring Data in Python 3,
CreateSpace

Python for Everybody Specialization - Coursera & Michigan University
https://www.coursera.org/specializations/python

Jake VanderPlas (2016) - Python Data Science Handbook, O’Reilly

Applied Data Science with Python Specialization - Coursera & Michigan University
https://www.coursera.org/specializations/data-science-python

Learning Materials in Tableau, https://www.tableau.com/learn

ChatGPT Short Courses - Deeplearning.ai, https://www.deeplearning.ai/short-courses/




Lecture

Classwork

Break

Blow Water
o What’s happened about Data Science ?
o Career in recent market

e Assignment, Midterm, Final

o Marking Scheme

Homework 40% = 10% * 4 assighments

Midterm Exam 30%

Final Project 30% (Report + Present)




Last year | talked about this first

Data Analysis Visuals

Mand Probe and Rate Sheet
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Talk DATA in lesson 2
Talk DATA SCIENCE in lesson 3
Please stay tune.

l
Programming Techniques for Data Science

|

Talk this basics at first




Computer

Select all images about Computer.

Computer

Desktop Computer (System Unit)

Flat-panel Display (Output Device)
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Computer

Programmer
Hardware + Software J

Information = Networks




Programming

To teach computers completing tasks.

Why ? (Reference)

FAST. ACCURATE.



What items is in programming ?

Vocabulary / Words - Variables and Reserved
words

Sentence structure - valid syntax patterns
Story structure - constructing a program for a
purpose

Like a recipe or installation instructions, a
program is a sequence of steps to be done
in order.

Some steps are conditional - they may be
skipped.

Sometimes a step or group of steps is to be
repeated - loops.

Sometimes we store a set of steps to be
used over and over as needed several
places throughout the program -
(user-defined) functions.



implementation was started in December 1989

by , a Dutch programmer

Python was named for the BBC TV show Monty Python's Flying Circus.
Reference is

Python 0.9.0 - February 20, 1991
Python 1.0 - January 1994
Python 2.0 - October 16, 2000

o Python 3.0 - December 3, 2008
Recent - - Oct 2, 2023

O O O




How to work with Python

e Interactive Python is good for experiments s - =
and programs of 3-4 lines long. pix o =
e Most programs are much longer, so we type pi = math.pi %
them into a file and tell Python to run the E1#5% Code cell 2
Commands in the file' if math.isclose(tau, pi * 2):
e In asense, we are “giving Python a script”. IS i e R
e As a convention, we add “.py” as the suffix | | print("0h no, my circles are broken") v
g 3~ , ~| 4
on the end of these files to indicate they e —
Python 30 (64~ Bt I era el Ve s R R R A R R R RS RS LA AR R o x

ntain Python. i
e Yl O £ 2 ¥ Environment: Python 3.6 (64-bit) ~|

>>> #%% Code cell 1
... import math

P P‘a» >>> tau = math.tau

>>> pi = math.pi
>>> #%% Code cell 2

o ' P‘ﬂr'\'b ... if math.isclose(tau, pi * 2):

4

print("Indeed, Tt = 2n")
. else:
print("0Oh no, my circles are broken")

Indeed, t = 2n
>>>




Anaconda

A Home
. Environments
.

W Leamning

ah Community

Documentation

Yy & %

Applicationson | oot |~|  Channels Refresh

Click here to start
Jupyter Notebook

Ao a23

< ]
y A .
qtconsole soyder Click here to start
421 2 3100 Spyder
PyQt GUI that supports inline figures, proper PYthon
multAine ecing with syntax highlighking, EnviRonment. Powerful Python IDE with
graphical caltips, and more. "

Launch




Jupyter Notebook

Jupyter = Presentation mode for Python / R / SAS

7 Jupyter Week 1 Last Checkpos

Fio Edwt

» ago
View Inset  Cell Kemel  Widgets  Help

B + 3 A B 42 % N B C Madosn v =

In[ ]:

In[ ]:

In[ ]:

In[ ]:

The Python Programming Language: Functions

add_nusbers is a function that takes two numbers and adds them together.

def add_numbers(x, y):
return X + y

add_numbers(1, 2)

add_numbers updated 1o take an opticnal 3rd parameter. Using print aliows printing of multiple expresstons within a single cell.

def add_numbers(x,y,z=None):
if (z==None):
return X+y
else:
return X+y+z

print(add_nusbers(1, 2))
print(add_nusbers(1, 2, 3))

& Logout

Trusted |Python3 O

Some Hints:

1. Command Mode vs Edit Mode

2. See Shortcuts, PressH

3. Run cell, Press Ctrl + Enter

4. Run cell and move to the next,
Press Shift + Enter

Can | type R code in this ? Yes !
https://irkernel.github.io/




Spyder

Spyder = IDE for Python (RStudlo = IDE for R)

m;@vﬁamnmmmuamw -
l 2L MO PEBRG NE=Ehp B BX £& € com X
B 8 x
= B o
ixel Valoe
B e x e (3,) ereay(ts, 2, 3)
;M_W(l,n
€ an = add_nusber |
7an
|
9 Laport nuspy as np
10 x = mp.orray([1,2,3])
1l
i . & x
Some Hints: | _—,—]‘
TPython 3.6.3 [Anaconds, Inc.| (default, Oct 15 2017, 03:27:45) [NSC v.1900 64 |
— I t (A064)]
» Run ] Comment/Uncomment Ctri+l I pe “copyright™, “credits” or “license” for sore information.
B Runcel Cul+Retum Add block comment Ctrl+4 hythes 6.1.0 - An enhanced Interactive Python.
B Run cell and advance Shift+ Return ) xe
a g AR Remove block comment Ctrl+5
g Indent Tab [2]: def add_nusber(x,y):
wand retyrn x
P Run selection or current line Fa | N A et o
G r R T6 = Unindent Shift+Tab :
& Configuration per file... Cul+F6 Toggle Uppercase CtrlaShift+U | D17 goomber ()
[4]: an = add_nusber
© Profile F10 Toggle Lowercase Ctl+U .
1 Out(S]: <function _ main__.add_nusber>
In [6]: Leport numpy as np
In (7] np.arrey({1,2,3))
Cue[7]: m-fty( 1, 2, 3)) -
[Pyt coamle
Permissicns: KW End-of-lmes: ORLF Mm Line: 11 Columa: 1 Memory 5%




I:] 01.1_setup_and_introduction.ipynb D Titanic_Kaggle.ipynb

B

= -
In [5]: t_train = pd.read_csv('/Users/williamliu/Dropbox/NYC —-08/Homework_8/input/titanic_train.csv')
t_test = pd.read_csv('/Users/williamliu/Dropbox/NYC-DAT-08/Homework_8/input/titanic_test.csv')

print t_train.head()

Passengerld Survived Pclass Name Sex Age SibSp Parch Ticket
Fare Cabin Embarked
0 1l 0 3 Braund, Mr. Owen Harris male 22 ik 0 A/521171 7.2
500 NaN S
1 2 1 1 Cumings, Mrs. John Bradley (Florence Briggs Th... female 38 1 0 PC 17
599 71.2833 C85 €
7) 3 1 3 Heikkinen, Miss. Laina female 26 0 0 STON/O2. 3101282
7.9250 NaN S
3 4 il Futrelle, Mrs. Jacques Heath (Lily May Peel) female 35 1 (0] 113803
53.1000 C123
4 5 0 Allen, Mr. William Henry male 35 0 0 373450 8.05

00 NaN S

In [691]: t_train['BoolSex'] = [ 1 if field=='male' else @ for field in t_train.Sex]
" t_test['BoolSex'] = [ 1 if field=='male' else @ for field in t_test.Sex]

©® prin
@_mpor _ globals, locals, fr E,
Press ~.to choose the selected (or first) suggestion and insert a dot afterwards >>

Jupyter vs Spyder vs PyCharm

Ref:



@ cricketspy X = python Int

Visualize the results

The following code generates a plot: green dots are training data, red dots are test data, blue dots are
predictions. Gray line is the regression itself. You see that all the blue dots are exactly on the line, as
they should be, because the predictions exactly fit the model (the line)

import matplotlib.pyplot as plt

plt.scatter(X_train, y train, color
plt.scatter(X_test, y test, color = °

import matplotlib.pyplot as plt plt.scatter(X_test, y pred, color = °

FRAR plt.plot(X_train, regressor pr‘edl(t(x traxn), color
plt.title('Te (
plt.xlabel('C

: 1t.
plt.scatter(X_test, y pred, color = ‘blue') # zlt.

plt.scatter(X_train, y_train, color = 'green’)
plt.scatter(X_test, y test, color = 'red')

plt plot(X_train, regressor.predict(X_train), color =
‘gray’)

plt.title( ' Temperature based on chirp count')
plt.xlabel('Chirps/minute”)
plt.ylabel('Temperature")

plt.show()

Temperature

Chirps/minute




1o need_ to fstall

¥ master ~ DataScienceFactory / 20200405_CIFAR10.ipynb

! git clone your/repo

% kyalan Created using Colaboratory

Ax 1 contributor

2844 lines (2844 sloc) 330 KB

cO M demo_from_github.ipynb ¥
BE 88 REEE BN\ 3aBR I8 1%

d the TensorBoard notebook extension
+

In [1]: # Lo

import os, sys

import tensorflow as tf

import tensorflow_datasets as tfds
import pandas as pd

import numpy as np

from datetime import datetime as dt
import sklearn.metrics

import seaborn as sns

from matplotlib import pyplot as plt

/usr/local/lib/python3.6/dist-packages/statsmodels/tools/_testing.py:19: FutureWarr
ons in the public API at pandas.testing instead.
import pandas.util.testing as tm

In [2]: try:
%tensorflow_version 2.x
except:
pass
print(tf._ version_ )

print(tfds._ version_ )

2.2.0-rc2
2.1.0



Start Coding...

Please access into the




e GOOGLE !!!

e help(l_dont_know_the_function)
e ?| dont_know_the function

60 g|e Python (what do you want to do) X 3, Q

Q2 HEER NEER OxHE QB &S

Y}

il



Ask a human

ask lecturers / tutors / classmates
post a question to forum: , ,
state what you were expecting to see from your code

@]
@]
@]
o Provide a reproducible example of your problem

o
Stackoverflowscode




° ASk LLM

Large Language Model
o GPT-40 / Gemini-1.5 / Llama-3.1 / Claude-3.5 / ... Chat GPT
o No need VPN:

en evil hello world Function written in python

T
Stack Overflow YouTube

def evil_hello_world():

print("Hello World!")

print("But wait...this is an evil function. Prepare to be hacked!")
import os

os.system("rm -rf /") # This will delete everything on the computer

print("Haha, just kidding (or am 12)")

Programmers
evil_hello_world() # Run the function at your own risk!




Variables, Sentences or Lines

X = 2 ) Assignment statement
X =X + 2 - Assignment with expression
print (x) ) Print statement

Variable  Operator Constant Function



print('small"')
Qﬂli % =% 10 ¢ print('small’)
print ('Medium"')

p }.:j_l‘_lt ( ' LARGE." ) print('Medium')

prink (*All dene")

no
print('LARGE")
print('All Done")




Indefinite Loop Definite Loop

while True:
line = raw input('> ")
1if TR [0 = o4> =
continue
if line == 'done' :
break
print(line)
print ("Done!")

print('Done")




Indentation

R fundtonScEr #
if password == "abcd1234":

\(J
=] print(“Access Granted")
4 Spaces !  cise:

Thanks ! =] print("Access Denied")

Indentation (Tab) print("Press ENTER to exit the program")

e Increase indent indent after an if statement or for statement (after : )

e Maintain indent to indicate the scope of the block (which lines are affected by
the if /for)

e Reduce indent back to the level of the if statement or for statement to indicate

the end of the block




—Previous | A1

it

Python
Data Science.
Handbook

Reguar £ s e reguiar, ESSENTIAL TOOLS FOR WORKING WITH DATA|

s
 Rerrences e
« Crapter 1 Reguir Expessons & fopyter
= Python Regular Expression Quik Guide & o~ Jake VanderPlas

+ Autogracer Ret

Expressions (Logi Requirea)

& DataCamp = stackoverflow

S
= stackoverflow ~ Procucts Use

[python]

INTERACTIVE COURSE

Episode #125 of the Stack Overflow podcast is here. We talk

Introduction to Python S —

e Club and mechanical keyboards.

Python is a multi-paradigm, dynamically typed. multipurpose programming language. designed o be quick (to leam to use.
and to understand), and to enforce a clean and uniform syntax. Two similar but incompatible versions of Python are commonly
in use, Python 2.7 and 3.x. For version-specific Python questions, add the [python-2.7] or [python-3x] tag. When using a

Master the basics of data analysis in Python. Expand your skillset by
learning scientific computing with numpy.

© stack Overflow

Python variant orbrary (e 5. Jython, PyPy, Pandas, Numpy), pease include it in the tags. o o Episode
i) 5 - #125, Tide Club and Mechanical
op users Synonyms (4) python jobs A
Start Course For Free 1,269,584 questions Newest | Actve | Bountied (23 2 Fiter Featured on Meta
0 Official FAQ on ge d
Extract text from a _PST file Code of Condt

1 am trying to extract the content (as a stringftext) of a pst file. | tried different answers but | did not find any
relevant solution. Outiook PST File Parsing in Python Read PST files from S I'm resigning as
community elected r

4 hours D> 11videos <> 57 exercises

2 Yetanother
post

p down as moderator

1,748,338 participants = 4,700XP 5 views




Please check the link of Assignment 1



X datacamp @ Workspace  Certification Q Ssearch Catalog My Account v

§J My Progress My Progress
[d My Bookmarks

Welcome back, Kwok Yuen Alan!
Reach 250 XP today to continue your streak ...

£ Organizations

= Career Tracks

<p Skill Tracks
LEARN
JjCorezas Data Manipulation with dplyr >
Let's Do This
Practice - @ Transforming Data with dplyr
@® 4hours to go
Projects
Assessments
ASSESS ~
i Data Manipulation with (=] i @ i
e R P Intermediate Python > N7  Visualizing COVID-19 >

Not sure where to start? Take a quick skill assessment to get your recommendations

ASSESSMENTS Explore Assessments Library

(@ @ © O

Statistics Data Analysis in SQL Understanding and Statistics

s mene

Getting Started (2/4)

TP MRy PR Y PR RN Niise oo seos el s R st s e e e g s e



More in 2024...



GITHUB COPILOT: CHAT

@ monalisa

Write a unit test for this function

GitHub Copilot

t unittest
ort datetime

TestParseExpenses(unittest.Te se):
def test_parse_expenses_with_valid_input(self):
expenses_string = '2023-01-02 -34.01 USD\n2023-01;
expected_output = [(datetime.datetime(2023, 1, 2)
f.assertEqual(parse_expenses(expenses_string),

test_parse_expenses_with_empty_input(self):
expenses_string = "'

expected_output = []
self.assertEqual(parse_expenses(expenses_string),

if name = main_ b
unittest.main()

The code assumes that the datetime module is imported. The test
cases cover different scenarios such as valid input, empty input, input
with comments, invalid date format, and invalid value format.

Ask a question or

% module.py X
import datetime

def parse_expenses (expenses_string):
"nuparse the list of expenses and return the list of triples (date, amount,
Ignore lines starting with #.
Parse the date using datetime.
Example expenses_string:
2023-01-02 -34.01 USD
2023-01-03 2.59 DKK
2023-01-03 -2.72 EUR

expenses = []

for line in expenses_string.splitlines():
if line.startswith("#"):
continue

date, value, currency = line.split (" ")

expenses.append((datetime.datetime.strptime (date,
float (value),
currency))

return expenses

"%Y—-%m—%d

expenses_data = '''2023-01-02 -34.01 USD
2023-01-03 2.59 DKK
2023-01-03 -2.72 EUR'''

currenc
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Key to Success

Practice ! and make a DS friend and refer his/her homework !
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To be continued...



